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it is one deserving the greatest possible attention, since,
in quite a large number of engineering parts, the stresses
are not static but dynamic, and are not purely alternating
but merely fluctuating. For instance, in a railway
bridge the weight of the structure itself imposes a certain
steady stress upon the steel in it. When a train crosses
the bridge this stress is not released but is increased.
The steel in the bridge is, therefore, stressed under a
fluctuating load, which varies from possibly 4 tons per
square inch to 6 tons per square inch. A similar example
is the case of a valve spring. This spring is always
stressed in torsion to a certain value, even when the
engine is resting. When it is running, the compression
of the spring increases the stress in the steel, which is
stressed under a load which fluctuates from, say, 25 tons
per square inch to 40 tons per square inch. Needless
to say, the process of increasing the plus fatigue stress
in this way by decreasing the fatigue range, has its limits.
It is not possible to allow the plus fatigue stress to exceed
the yield point of the steel without causing the material
to stretch. This stretching usually puts a limit upon
the practical possibilities of the proceeding.

The alteration of the fatigue range, by altering the
conditions of loading, makes it still more difficult to account
for all the facts upon the basis of the ordinary theory
of the failure of steel at the elastic limit, or to make any
further advance in the direction of answering the question,
" What is the elastic limit of a steel ? " The natural
elastic limit appears to be a function which is not inde-
pendent of the conditions under which it is determined.
This is not so unreasonable as it might appear, since it
is more than likely that the application of cyclical or
fluctuating stresses to a piece of steel has some considerable
effect upon its physical properties, with the result that,
although the steel may have a certain natural elastic
limit as defined above, yet when alternating stresses are
applied to it, this natural elastic limit is changed. Some
such change is almost bound to take place if the steel